During transcription ^n vitro catalysed by the virion RNA polymerase of Aspergillus foetidus virus AfV-S in the presence of tritiated UTP, the virus double-stranded RNA becomes labelled in one strand, which has the same sequence as the single-stranded RNA transcripts produced. Most of the label incorporated into double-stranded RNA could be chased into singlestranded RNA by further reaction with excess unlabelled nucleoside triphosphates. In reactions containing tritiated UTP the single-stranded RNA transcripts released after the first round of transcription were unlabelled. It is concluded that transcription in virions of AfV-S occurs by displacement of one of the strands of double-stranded RNA by the RNA strand being newly synthesised i.e. the reaction is semi-conservative with respect to double-stranded RNA.
INTRODUCTION

Aspergillus foetidus virus
mechanism involving repeated displacement of one of the strands of dsRNA by the RNA strand being newly synthesised, so that at the end of each round of transcription, the displaced strand is released from its template and from the virion, and the dsRNA remaining within the virion contains one conserved and one newly synthesised strand i.e. the reaction is semi-conservative with respect to dsRNA. In this respect therefore AfV-S RNA polymerase activity proves to be different from the other virion associated, dsRNA dependent, RNA polymerases until now described.
METHODS
Growth of the fungus, preparation and purification of virus, RNA polymerase reactions, preparation of virus RNA, separation of ssRNA and dsRNA, ssRNA/dsRNA hybridisations and analysis of RNA by gel electrophoresis were carried out as described previously .
Analytical ultracentrifugation. Equilibrium density gradient centrifugation of dsRNA in caesium sulphate solutions was carried out in a Beckman 'Model E ultracentrifuge equipped with a monochromator and a double-beam ultraviolet absorption optical system, with photoelectric scanner and multiplexer accessory. Samples were placed in cells with double-sector charcoal filled Epon centrepieces and -1° wedge top windows in the 4 place, AN-F rotor, and centrifuged at 34,000 rev/min for 7O h at 25°C. Densities of caesium sulphate solutions were calculated from refractive indices-' and buoyant densities of RNA were calculated as described by Szybalski". Table 1 show that 97% of the label can be displaced from dsRNA 2 by its ssRNA 2 transcripts. It is clear that during transcription dsRNA 2 is labelled in only one strand which has the same sequence as that of ssRNA 2. Fig. 2 . Turn-over of label in dsRNA. A reaction mixture containing ->H-UTP (spec. act. 7l4 mCi/nmole) was incubated for 1 h at 30°C and then the specific activity of ^H-UTP was decreased 120 fold by adding UTP (see text). The high specific activity label incorporated into dsRNA during the first phase of the reaction was then monitored during the second phase (chase) by taking samples at various intervals and stopping the reaction with EDTA. After phenol extraction RNA was dissolved in buffer A and the TCA insoluble label present after RNAase digestion was determined. This is expressed as the percentage of the RNAase resistant label (32,000 cts/min) present at the beginning of the chase (4> C ir the graph).
RESULTS
Incorporation
ues for up to 48 h whereas labelling of dsRNA 2 is maximal after ca. 4 h. Table 2 show that (a) incorporation of UMP into dsRNA 2 was still occurring after 4 h of reaction and (b) this incorporation could be displaced by further reaction.
The results in
Further insight was obtained by examination of RNA prepared from samples at the end of the pulse and after 3»5 h chase by electrophoresis in polyacrylamide gels containing 8 M urea. The results showed that at the end of the pulse -^-labelled RNA was found in two bands, one at the top of the gel and one with the same mobility as dsRNA 2, and in a small proportion between the two bands (Fig. 3) ; no peak of -'H-RNA was found in the position of ssRNA 2, although toluidine blue staining of a similar gel run in parallel showed that an appreciable quantity of unlabelled ssRNA 2 had been synthesised, probably mainly during the 4 h of the reaction prior to the pulse. If the RNA isolated at the end of the pulse was incubated with RNAase A in buffer A prior to electrophoresis, the band at the top of the gel was no longer observed, but the -'H-incorporation into the dsRNA 2 band had increased from 18,000 counts/min to 34,OOO counts/rain (Fig. 3b) . This Fig. 3d) i.e. about 75% of the ^H-incorporation into dsRNA 2 during the pulse was UMP into dsRNA, after isolation from virions, was examined in a similar vay. The results (Fig. 4) Fig. 3 ).
(c) About 80% of the label incorporated into dsRNA 2 can be chased out by subsequent reaction with unlabelled substrates (Fig. 2 and Table 2 ), resulting in the release of labelled ssRNA 2 (Fig. 3) . Failure to chase out 100% of the label from dsRNA 2 is probably a result of the rapid deceleration of the initial reaction rate. It has been observed previously that the rate of reaction after 6 h is only about 5% of the initial rate. This may be due partly to failure of some intact particles to re-initiate after electrophoresis, shows that labelling of dsRNA 2 was greater than that of ssRNA 2 during the early part of the reaction and that ssRNA 2 released after 30 min. reaction was unlabelled. This is consistent with a semi-conservative mechanism in which unlabelled transcripts would be released at the end of the first round of transcription and the dsRNA template would be labelled (Fig. 5) .
From the proportion of hybrid (U:BrU) dsRNA 2 molecules produced in the density labelling experiments (Fig. l) and the amount of -*H-UMP incorporation into dsRNA 2 after 4 h (Fig. 4) 
